RESUMO: "Efeito antinociceptivo de Abarema cochliacarpos (B.A. Gomes) Barneby & J.w.Grimes (Mimosaceae)". No presente trabalho foram avaliados a atividade antinociceptiva e o perfil fitoquímico dos extratos aquosos e metanólico produzidos com a casca do caule de Abarema cochliacarpos, uma espécie de Mata Atlântica com diversas indicações populares. Todos os extratos apresentaram atividade analgésica quando avaliados pelo teste das contorções abdominais induzidas pelo ácido acético via intraperitonial, apresentando respostas superiores às drogas usadas como referência, bem como no modelo da dor induzida por capsaicina. A avaliação fitoquímica demonstrou a presença de saponinas, catequinas, taninos, fenóis e antraquinonas.
INTRODUCTION
Abarema cochliacarpos (B.A. Gomes) Barneby & J.W.Grimes (Mimosaceae) is a Brazilian native plant, occurring mainly in the Atlantic Forest (IUCN, 2004) . Popularly known as "barbatimão", the decoction of stem bark is frequently used in traditional medicine for wound-healing, as analgesic, antiinflammatory, antiseptic and to treat leucorrhea, among other uses (Silva, 2006; Agra et al., 2008) . To the best of our knowledge, the pharmacological properties of this plant have not yet been extensively investigated, and only a few studies have been reported. The aqueous extract reduced alcohol gastric lesions (Silva, 2003) and the hydroalcoholic extract bark showed antimicrobial activity (Araujo et al., 2002; Santos et al., 2007) . Regarding the chemical composition, the presence of tannins, triterpenoids and cathechins has been suggested (Mendonça, 2000) .
In Brazil, besides A. cochliacarpos, there are other four different species which are known by the same popular name (Stryphnodendron adstringens, S. polyphylum, S. obovatum and Dimorphandra mollis) and used for the same therapeutic purposes (Migliatti, 2003) . These species present some medicinal properties Antinociceptive effects of Abarema cochliacarpos (B.A. Gomes) Barneby & J.W. Grimes (Mimosaceae) which have been confirmed by the scientific literature. Studies on stem-bark extracts of Stryphnodendron adstringens (Mart.) Coville have demonstrated significant wound-healing, anti-inflammatory (Lima et al.,1998) , antiseptic (Souza et al., 2007) and antiulcerogenic properties (Martins et al., 2002; Audi et al., 1999) . Stem bark of Stryphnodendron adstringens (Mart.) Coville, Stryphnodendron obovatum Benth. and Stryphnodendron polyphyllum Mart. has been used for the treatment of wounds, burns and other cutaneous injuries (Lopes et al., 2005) .
The present work reports the evaluation of a possible antinociceptive activity of aqueous and methanol extracts obtained from the bark of Abarema cochliacarpos using different models of pain in mice, and describes the phytochemical profile of this plant.
MATERIAL AND METHODS

Plant material
The botanical material was collected in a private property in Vila Sauípe, State of Bahia, Brazil, in August 2003. The plant was classified by MSc Érika von Sohsten de Souza Medeiros (Departamento de Botânica Sistemática, Jardim Botânico do Rio de Janeiro) and a voucher specimen was deposited in the Herbarium under number RB365914. Steam bark was collected at the same place from different trees.
Preparation of extracts and phytochemical analysis
Three extracts were prepared using the bark of A. cochliacarpos, dried at 50 ºC for one week, and powdered to a fine grade using a laboratory mill. Hot aqueous extracts (AH) were prepared by boiling sterile distilled water (1.5 L) with powdered bark (128 g) for five minutes in a microwave oven. To prepare the cold aqueous extract (AC), 256 g of powdered bark was extracted with sterile distilled water (1.5 L), at room temperature, for three days. Both extracts were filtered and lyophilized to produce the crude dry extracts. These aqueous extracts were tested because in popular medicine A. cochliacarpos is used as a tea, prepared by decoction or infusion in water. To obtain the methanol extract (ME), powdered stem bark (908 g) was extracted with methanol, by maceration at room temperature for three weeks, in darkness. The resulting extract was filtered and evaporated until dry, under reduced pressure. The preliminary analysis of the residue of all the extracts was performed by the phytochemical group test for saponins, catechins, tannins, steroids and triterpenoids, alkaloids, phenols and anthraquinones (Matos, 1997) .
Pharmacological assays
Abdominal constriction response caused by intraperitoneal injection of diluted acetic acid
Abdominal constriction was induced by intraperitoneal injection of acetic acid (0.6%), according to the procedure described previously (Collier et al., 1968) with minor modifications. Male Swiss mice (25-30 g) were pre-treated with extracts (3-20 mg/kg), intraperitoneally (i.p.), or by the oral route (100 mg/ kg), 30 and 60 min before the acetic acid injection, respectively (six to eight animals in each group). The control animals received a similar volume of 0.9% NaCl (10 ml/kg, i.p.). All the experiments were carried out at 23 ± 2 °C. After the challenge, pairs of mice were placed in separate glass funnels and the number of contractions of the abdominal muscles, together with stretching, were counted cumulatively over a period of 20 min. Antinociceptive activity was expressed as the reduction in the number of abdominal contractions between the control animals and the mice pretreated with the test materials.
Capsaicin-induced pain
The procedure used was similar to that described previously (Sakurada et al., 1992) . The animals (n = 6-8) were placed individually in transparent glass cylinders. Following the adaptation period, 20 ml of capsaicin (1.6 mg/paw) was injected under the skin of the plantar surface of the right hindpaw, using a microsyringe. The animals were observed individually for 5 minutes following capsaicin injection. The amount of time spent licking the injected paw was timed with a chronometer and was considered as indicative of nociception. The animals were intraperitoneally treated with extracts at 10 mg/kg or saline (10 mL/kg, i.p.) 1 hour before administration of capsaicin. The control animals received a similar volume of 0.9 % NaCl (10 mL/kg, i.p.).
Hot-plate test
The hot-plate was used to estimate the latency of responses according to the method described by Eddy and Leimback (1953) with minor modifications. The temperature of the hot-plate was maintained at 56 ± 3 °C. The animals (n = 6) were placed on glass funnels in the heated surface and the time between placing the animals and the beginning of licking the paws or jumping were recorded as latency of response in untreated saline (10 ml/kg, i.p.) or extracts (10 mg/kg, i.p.) animals.
Statistical analysis
The results are presented as mean + S.E.M., and the statistical significance between the groups was Nina C. B. Silva, Maria A. Esquibel, Iura M. Alves, et al. analyzed by means of the t test or analysis of variance followed by Dunnett´s multiple comparison test. P values of less than 0.05 were considered significant. Where appropriate, the ID 50 values (the dose of the extract that reduced acid-induced pain by 50% relative to control) were estimated by graphical interpolation from individual experiments.
RESULTS
The extracts presented the following yields: 19.5% (AC), 17.7% (AH) and 12.8% (ME). The phytochemical analysis revealed that all the extracts gave positive results for saponins, catechins, tannins, phenols and anthraquinones. Alkaloids and steroids/ triterpenoids were absent.
The pharmacological results indicate that all the tested extracts exhibited pronounced antinociceptive activity against the writhing test (10 mg/kg, i.p.), causing inhibition of 73, 68 and 39 %, for AC, AH and ME, respectively, whereas the reference drugs acetaminophen and acetyl salicylic acid caused inhibition of 38.0 ± 1 % and 35.0 ± 2 % respectively, in the same model and dose. We therefore selected AC and ME for more detailed studies.
When administered intraperitoneally, both extracts caused graded dose-dependent inhibition of abdominal constrictions (Figures 1 and 2 ). ME presented a calculated ID 50 value of 12.8 (11.0 -14.9) mg/kg, whereas the AC was more potent with ID 50 less than 3 mg/kg, both extracts being more active than the reference drugs, which presented ID 50 of approximately 25 mg/kg. On the other hand, when administered by the oral route, ME caused 47% inhibition, whereas AC inhibited abdominal constrictions by 33%, at 100 mg/ kg (Figure 3) , showing a similar profile of that of the reference drugs (Vaz et al., 1996) . ME also reduced the licking/biting response to intraplantar capsaicin, with 62% inhibition, which provided more direct evidence of the analgesic effect of this extract on neurogenic pain. AC was less active in this model, with only slight inhibition of 31% (Figure 4) . When evaluated by the hot plate test, both extracts AC and ME, at 10 mg/kg, given intraperitoneally, proved to be inactive (results not shown).
DISCUSSION
We initially prepared three crude extracts from A. cochliacarpos barks: aqueous could (AC), aqueous hot (AH) and methanol (ME) extracts in order to determine the best solvent for extraction of the possible active principles. Based on pharmacological results, we therefore selected AC and ME for more detailed studies. The results obtained against writhing test suggest that the more polar compounds act as analgesic when administered intraperitoneally. On the other hand, when evaluated by oral route, the ME caused a most pronounced effect. This means that there is a significant difference in relation to the qualitative or quantitative aspects concerning the chemical composition of this plant, suggesting a need for further phytochemical studies. The writhing test is considered a non-specific model (e.g. anticholinergic and antihistaminic and other agents show activity in this assay), but it is frequently used for analgesic screening and involves local peritoneal receptors (cholinergic and histamine receptor) and acetylcholine and histamine mediators (Calixto et al., 2000; Choi et al., 2003) . The acetic acid model is generally used to evaluate the action of peripheral drugs, acting indirectly by inducing the release of endogenous mediators, which stimulate nociceptive neurons that are sensitive to non-steroidal anti-inflammatory drugs and/ or opioids (Collier et al., 1968) .
Another interesting result was the action of ME in inhibited capsaicin-induced stimulation of primary afferents, suggesting that it acts on neurogenic pain and may be involved with the antagonism of vanilloid receptor (Caterina et al., 1997) .
The results obtained on hot plate test, which is a technique that presents selectivity for opioid-derived analgesics (Abbott & Franklin, 1986) , suggest that it is unrelated to the activation of the opioid receptors.
In conclusion, the results of the present study demonstrate, for the first time, that the extracts obtained from A. cochliacarpos bark possess active substances, which exert marked antinociceptive properties in mice. Such pharmacological effects confirm and justify, at least in part, the popular use of this plant to treat dolorous processes. Phytochemical studies are currently underway to elucidate the active principles acting as analgesic in this plant.
